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Abstract: The tomato processing industry generates huge waste like tomato 
skin, seed, and pulp which creates environmental issues. Tomato 
consumption is directly associated whit the prevention of different chronic 
diseases, also the fiber content together whit the protein content of tomato 
seeds are benefits of their consumption. Tomato peels are the richest source 
of lycopene. Since tomato pomace and peels contain bioactive compounds 
and pigments, the present review study is conducted to investigate the effect 
of tomato pomace on physicochemical characteristics and shelf-life stability 
of the developed product, also study the synergic effect of lycopene whit 
Mentha piperita L. and Anethum graveolens L. or other sources. 
 




Tomatoes (Solanum lycopersicum) are one of the most appreciated 
vegetables worldwide due to their delicious taste and they're wide of forms 
and colours. Tomato peels are abundant by product of the tomato processing 
industry and a very rich source of lycopene and carotenoids, this lycopene is 
responsible for the deep red colour of tomato fruits and also has an 
antioxidant effect. There is a lot of evidence to support the belief that there 
is health benefits derived from lycopene and other carotenoids. In our days, 
foods are not only consumed to satisfy hunger and to provide nutrients to us 
but also to overcome clinical diseases in order to enhance mental and 




Chemical composition of tomato pomace and peel powder 
 
A lot of evidence suggests that wet tomato pomace contains 33% 
seed, 27% skin and 40% pulp while the dried pomace contains 44% seed 
and 56% pulp skin. Tomato peels contains72-90% lycopene, 62-87 % fiber, 
0.99%-11% proteins, ash 1-5.9% and tomato seeds contain 23-32% proteins, 
19.84-24.50% oils. Furthermore, tomato pomace contains 10-17% lycopene, 
58-68% fiber, 15-22.70% proteins, 2.88-4.40 ash and 8.37-16% oils (Lu. et 
al., 2019). Due to its chemical structure, lycopene has a molecular weight of 
536.85 Da, and presents solubility in chloroform, benzene, hexane, carbon 
disulfide, acetone and petroleum ether, being insoluble in water, ethanol, 
and methanol (Carvalho et al., 2021). The proportion of hydrophilic amino 
acids (lysine, histidine, aspartic acid, glutamic acid and arginine) is 41.6%, 
and hydrophobic amino acids (alanine, valine, leucine, isoleucine, and 
phenylalanine) are 26.4% in tomato seeds. The chemical characterization of 
tomato pomace derived from industrial processing is 59.03% fiber, 25.73% 
sugars, 19.27% proteins, 7.55% pectin’s, 5.85% total lipids and also 3.92% 
ash content. The dietary fiber of tomato peels consists of about 8.9% soluble 
dietary fiber (SDF) and 48.5% insoluble dietary fiber (IDF), and the amount 
of lycopene in tomato peels is about five levels more than in the pulp (Gu et 
al.,2020). Considering these results, tomato pomace could be used as a 
potential source of fiber and protein. Lycopene is a natural pigment from the 
carotenoid family, it is localized principally in the chloroplast. It is the most 
abundant carotenoid in ripe tomatoes. The name lycopene is derivative from 
tomatoes scientific name, Solanum lycopersicum, today is known that this 
reddish colour is related to the 11 conjugated double bonds present in its 
structure (from a total of 13 double bonds) (Carvalho et al., 2021). Beta 
carotene represents the second most abundant carotenoid, after lycopene, in 
tomato industrial wastes confirmed by many studies (Szabo et al., 2018). 
The content of phenolic compounds varies greatly between the skin and the 
pulp, tomato skin contains a higher concentration of phenolic compounds, 
varies greatly between the skin and the pulp. Tomato plant contains different 
combinations of antioxidants such as vitamin E, C, carotenoids, flavonoids 
and polyphenols, more than 21 types of pigment have been identified and 
quantified in tomato among which carotenoid lycopene was the main one 







Chemical composition of Mentha piperita L. 
 
Peppermint (Mentha piperita L.) is a sterile hybrid of spearmint and 
watermint from the Lamiaceae family, first cultivated in the Mediterranean 
basin. Peppermint leaves contain 1.2-3.9 % of essential oil with more than 
300 identified compounds. The terpenic class is the most representative, 
comprising about 52% of monoterpenes and 9% of sesquiterpenes, whereas 
other groups, such as aldehydes 9%, aromatic hydrocarbons 9%, 
miscellaneous 8%, lactones 7% and alcohols 6%. Among monoterpens, 
menthol is the major constituent (35-60%), followed by menthone (2-44%), 
menthyl acetate (0.7-23%), 1.8% cineole (eucalyptol) (1-13%), menthofuran 
(0.3-14%), isomenthone (2-5%), neomenthol (3-4%) and limonene (0.1-6%) 
(Riachi et al., 2015). 
 
Chemical composition of Anethum graveolens L. 
 
Dill (Anethum graveolens L.) is belonging to family Umbelliferae is 
native to Mediterranean countries and Southeastern Europe. Dill seeds 
contain essential oils in different proportions: carvone 41.5%, limonene 
23.11%, camphor 9.25% and dihydrocarvone 3.75% as major compounds. 
The essential oil of the seed is colourless liquid having a strong and pleasant 
odour (Kaur et al., 2019). 
 
Methods of obtaining and valorization of tomato pomace in food 
products 
 
In the study conducted by Mehta et al. (2018), it was investigating 
the effect of tomato pomace addition on physicochemical characteristics and 
shelf-life stability of the developed bread and muffin. Refined flour was 
partially substituted with 35 and 40% tomato pomace in bread and muffin, 
respectively. Tomato pomace addition in bread and muffin was reported to 
significantly increase the dietary fiber, vitamin C, antioxidant activity and 
minerals (Na, K, Mg, Ca, Fe). The colour and softer texture parameters for 
bread and muffins were also improve. Microbial study has depicted the 
enhanced shelf-life of tomato based bread and muffin. Tomato pomace 
could be a very useful commodity for incorporation into bread and muffin 
by the fact that shelf life of preservative added tomato based bread was 8 
days and muffins were 12 days (Mehta et al., 2018). 
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In another study conducted by Sojic et al. (2020), dried tomato 
pomace was evaluated after ground in a coffee grinder to obtain tomato 
pomace powder with an approximate water content of 3%; organic 
peppermint was air-dried and stored in paper bags kept at room temperature 
before extraction, then dried peppermint leaves were ground in a blender 
with a mean particle size (0.224 mm). After that, for tomato pomace, 
supercritical fluid extraction was performed, and a hydrodistillation method 
was also conducted for peppermint. Moreover, batches were produced 
using: lean meat (60%), pork back fat (15%), ice (20%), soy protein isolate 
powder (2%), NaCl (2%), spice mix (0.6%), tripolyphosphate (0.3%), sugar 
(0.1%), sodium nitrite (50 mg/kg and 100 mg/kg), Tomato pomace (0.000, 
0.075 and 0.150 µL/g) and Peppermint (0.000, 0.075 and 0.150 µL/g). The 
results were found to have had the effect of improving the quality of 
finished products, also (Sojic et al., 2020). 
 
Methods to extract lycopene and essential oils 
 
Catalkaya and Kahveci (2019) performed an enzyme assisted 
extraction. It was reported that tomato waste was treated with an aqueous 
enzyme solution to degrade the tomato plant tissue, and to separate the solid 
residue from the aqueous solution. Soxhlet extraction, its a traditional 
technique, simple and provide efficient extractions, in a specific apparatus 
the sample whit organic solvents are subjected to boiling temperatures 
(Carvalho et al., 2021). Extraction by using supercritical CO2 extraction, the 
dried tomato by-product sample including tomato seed and a mixture of 
tomato peel and seed sample was ground using a coffee grinder, furthermore 
lycopene was extracted whit an CO2 extractor, the composition of tomato 
seed oil can help and enhance lycopene extraction (Machmudah et al., 
2012).  
Olive oil is also commonly used, Kehili et al. (2019) reported a 
lycopene extraction in rafined olive oil at variable temperatures of 40-80 °C, 
magnetic agitation speeds of 200-400 rpm, the result indicated that 99.3% of 
the initial lycopene content. Moreover, the autors used olive oil 
microemulsions whit different proportions of lecithin, 1-propanol, olive oil 
and water as solvents for the extraction of lycopene from industrial tomato 
pomace (Kehili et al., 2019). Nanoencapsulation is the most promising 
alternative for stabilizing and protecting lycopene because of its 
hydrophobic nature, also nanoliposomes can encapsulate lipophilic and 
hydrophilic materials simultaneously, providing a synergistic effect (Guerra 
et al., 2021). It is also essential to improve the stability of lycopene for 
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practical applications in the food industry; this stability can be achieved by 
the encapsulation of lycopene whit high internal phase emulsions; the 
significance of these results may have implications in fields spanning from 
colloidal science to functional foods applications (Nian et al., 2020). 
 
 
Functional properties of tomato pomace in bakery products 
 
Lycopene has been protective against cancer and other degenerative 
diseases induced by free radical chain reactions. The waste produced from 
tomato processing industries, being a rich source of bioactive compounds, 
can be utilized to develop various food products by incorporating it into 
their formulations, either as a powder or as an extract. (Bhat et al., 2021) 
By adding tomato pomace in a bread recipe, rheological properties 
can be enhanced in the product, rheological properties of food materials can 
be measured or tested whit different instruments (farinograph, alveograph, 
mixolab, visco anlyser), which provide data, that can be correlated with final 
product`s quality. For instance, by adding tomato pomace dough water 
absorption (WA), a mixing property of dough, increases with adding tomato 
pomace (TP) to wheat bread. Water absorption increase could be due to the 
many hydroxyl groups existing in the fiber structure, which allow more 
water molecules interactions through hydrogen bonding. Overall, the 
incorporation of TP functional ingredients can improve the nutritional and 
rheological properties of the product. Functional components result mainly 
in a decrease of carbohydrates from 70 to 48% and an increase of moisture 
from (11 to 28%), compared to the controls (Martins et al., 2017). In this 
line, given their antioxidant or nutritional properties, numerous approaches 
have been proposed for the valorisation of the unused parts of tomato in 
various sectors, including the recovery and isolation of carotenoid 
compounds to be used for the formulation of functional foods, as well as for 
pharmaceutical and cosmetic products, instead of chemically synthesized 
molecules (Trombino et al., 2021). Tomato pomace as source of fiber and 
lycopene can be used in different dough types and cakes to reduce fat and 
increase fiber content in cakes. Also tomato pomace can enhance physical 
and rheological properties of dough and cakes (Namir et al.,2015).  
Potentially, pasta is a valuable carrier for substances acting as 
nutrition enhancers or providing specific physiological functions and has, 
thus, been the object of many functionalization strategies (Pasqualone et al., 
2016). Since agro-food by-products are often rich in healthy compounds, 
such as fiber, phytochemicals, protein, fatty acids, vitamins, and minerals, 
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the waste valorisation could move through their transformation into 
ingredients beneficial for the formulation of functional foods. The 
incorporation of ingredients of a high added value obtained by agro-
industrial by-products in pasta (considered a widely consumed food), can 
improve its nutritional value and provide several health benefits. Recent 
various studies showed the fact, that adding tomato pomace in pasta recipe 
(10-15%) pomace powder-white durum wheat, will enhance the texture 
properties by increasing hardness and adhesiveness and also will enhance 
the nutritional quality due to the presence of the lycopene in the pasta. Pasta 
is staple food rich in carbohydrates but lacks proteins and bioactive 
compounds. Nevertheless, pasta fortified with high added value ingredients 
can represent an excellent carrier of nutrients (Bianchi et al., 2021). 
 
Synergic effect of tomato pomace with peppermint (Mentha piperita L.) 
and dill (Anethum graveolens L.) 
 
Tomato pomace can be used in meat processing to improve the 
sensory and technological quality of meat products. Accordingly, the 
addition of tomato paste in sausage formulation could positively affect the 
red color and attractiveness of the frankfurters. Tomato pomace and 
peppermint were isolated by SFE and Hydrodistillation. Tomato pomace 
(TP) and peppermint (PM) were obtained as natural concentrated additives 
with proven bioactivity. Both additives showed effective antioxidant 
potential determined by in vitro assays and in cooked pork sausages, while 
peppermint also provided antimicrobial activity. Furthermore, a synergistic 
effect achieved by the combinations of TP and PM was determined in the 
reduction of residual nitrite content and prevention of lipid oxidation of 
cooked pork sausages, suggesting their complementarity. The results of this 
study indicate that combinations of natural antioxidants (TP and PM) could 
be used as an effective partial replacement to sodium nitrite in cooked pork 
sausages (Sojic et al., 2020). The use of antioxidants is a primary action 
taken by the meat industry to increase the shelf life of their products (José et 
al., 2018). 
Tomato pomace whit arabic gum and dill essential oil were also used 
to extend the shelf-life improvement of trout fillets. The results in vitro 
showed that tomato residue extract 3%-ag-dill essential oil 2% and tomato 
residue extract 6%-ag-dill essential oil 2% treatments were the most 
effective groups and could significantly extend the shelf life of the fresh 
trout fillets. In other words, combined treatments significantly retarded the 
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chemical and sensory changes of the fillets, and also tomato residue extract 




It can be concluded that industrial tomato waste (pomace and peels) 
are potential byproducts to obtain different functional and innovative food 
products due to the lycopene's antioxidant effect and the impressive 
chemical composition of seeds and tomato pomace. Furthermore, it can be 
concluded, by adding tomato peel and pomace powder in different stages of 
manufacturing products, the nutrient quality of the product will be enhanced 
due to the essential carotenoids of tomato powder, whit antioxidant 
properties. Furthermore, it can be concluded that combining herbs essential 
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